1. A homogeneous peroxidatically active product has been isolated from a peptic digest of ox-liver catalase. 2. The nitrogen and the iron contents of the 'active product' are 15-3% and 0-21% respectively. 3. The S2°0W and molecular weight of the 'active product' are 2-6s and 27500 respectively. 4. The 'active product' contains 248 amino acid residues/mol. assuming a mol.wt. of 27500. 5. The properties of the 'active product' and catalase are compared and the relationship between their structures and enzyme activity is discussed. Waentig & Steche (1913) observed that catalase was inactivated by trypsin and by the gastric juice of crabs, but not by weakly acid pepsin. Anan (1958a) reported that the inactivation of catalase by trypsin and pepsin is followed by an increase in its peroxidatic activity. Anan (1958b) isolated a 'pepsin-modified catalase', studied its catalytic properties, and gave limited information on its chemical and physical properties. Radhakrishnan, Raghupathy & Sarma (1963) found that the catalatic activity of catalase was decreased on degradation with a-chymotrypsin and trypsin, whereas its peroxidatic activity was increased after digestion with a-chymotrypsin and diminished slightly after proteolysis with trypsin. In the present paper we report on the influence of pepsin on crystalline ox-liver catalase and describe the isolation of a peroxidatically active product from the peptic digest. The properties of the active product and catalase are compared and the relationship between their structures and biological activities is discussed. synthetic-boundary cell of the valve type described by Pickels, Harrington & Schachman (1952) , with a 40 sector and a centre piece of 12mm. thickness, was used together with a counterbalance with the usual reference holes to provide reference points for determining radial distances of the photographs. Fer, pH7-8, and as described by Klainer & Kegeles (1955) . Runs were Sephadex G-75 carried out with the synthetic-boundary cell and the reden) that had analytical rotor AnD. A solution containing only 3-2mg.
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Peroxidatic activity of the fractions obtained after peptic digestion of catalne. The three fractions A, B and C exhibited peroxidatic activity, fraction B being the most active (Table 3) . They were completely devoid of catalatic activity. Of all the fractions obtained from the peptic digest, PAPDP exhibited the highest peroxidatic activity. The peroxidatic activities shown by catalase and PAPDP are enzymic, since the boiled samples were devoid of peroxidatic activity. The observed sedimentation coefficients at different PAPDP concentrations were converted into S20, (Schacbman, 1957) and the value of the sedimentation coefficient at infinite dilution, 2 6 s, was obtained by extrapolation (Fig. 2) .
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7-0 7.5 6*0 9-8 1-7 7-0 6*6 6-1 12.1 16.5 20-3 * Determined by the phosphotungstic acid method of Kassell & Brand (1938) . was assumed to be 0.725ml./g., since for most proteins it isinthe range 0.70-0.75ml./g. (McMeekin & Marshall, 1952) . The accuracy of the procedure was checked by measurements on crystalline bovine plasma albumin (Armour Pharmaceutical Co. Ltd., Eastbourne, Sussex). A value of 68600 was obtained, which is in good agreement with the value of 68 200 reported by Harrington, Johnson & Ottewil (1956) . Further, the minimum molecular weight of PAPDP calculated from the iron content, namely 0'21% ( Paper electrophoresis of catala8e and PAPDP.
On paper electrophoresis in 0 05m-veronal buffer, pH8-6, catalase migrated towards the anode, whereas PAPDP remained at the origin.
Amino acid compo8ition of catalase and PAPDP.
The amino acid compositions are summarized in Table 5 . The results obtained by Schnuchel (1956) and Schroeder, Saha, Fenninger & Cua (1962) Schroeder et al. (1962) than to the results obtained by Schnuchel (1956) by the paper-chromatographic technique.
DISCUSSION
The PAPDP isolated from the peptic digest of crystalline catalase in the present experiments has a molecular weight of 27 500 and exhibits more peroxidatic activity than catalase. The fractions A, B, C and PAPDP obtained from the peptic digest of catalase together have lower peroxidatic activity than the digest itself. This can be attributed, at least in part, to losses in activity during the isolation of the fractions. The pepsin-modified catalase obtained by Anan (1958b) had a much higher molecular weight and exhibited fairly strong activities in the peroxidatic oxidation of guaiacol, the 'Nadi' reaction and the aerobic oxidation of L-ascorbic acid. These catalytic activities were strongly inhibited by cyanide, azide and fluoride.
Inada, Kurozumi & Shibata (1961) reported the dissociation of catalase into one-third size sub-units (molecular weight about 80000) in alkaline solutions and they attribute the generation of peroxidatic activity to this dissociation. Caravaca & May (1964) reported the isolation of an 'active peroxidase' from liver catalase after treatment with alkali. They found that their 'hepatocatalaseperoxidase' shared many properties in common with the well-characterized horse-radish peroxidase (Akazawa & Conn, 1958; Klebanoff, 1959) . The peroxidatic activities of pepsin-modified catalase (Anan, 1958b) , 'hepatocatalase-peroxidase' (Caravaca & May, 1964) and of PAPDP are, however, low and are not comparable with that of horse-radish peroxidase. Further, free protohaemin is devoid of peroxidatic activity (Tu, 1964) . Samejima & Yang (1963) demonstrated that catalase dissociates in an acid medium into physically indistinguishable sub-units of molecular weight 120000, which are devoid of catalatic activity. The observation that incubation of catalase at pH 4-0 without pepsin does not result in an increase in peroxidatic activity (Table 2) suggests that denaturation alone is not responsible for the observed peroxidatic activity of the peptic digest. It is more likely that treatment with pepsin causes a breakdown to smaller active fragments. This conclusion is further supported by the finding that boiled PAPDP solution has no peroxidase activity. Similar studies have been made with cytochrome c. Thus Tsou (1951) obtained a pepsin-modified cytochrome c that was inactive in both succinate-oxidase and cytochrome-oxidase systems, but it was autoxidizable and exhibited ascorbate-oxidase activity and catalatic activity. Tuppy & Pal6us (1955) purified the pepsin-modified cytochrome c obtained by Tsou (1951) and isolated a haemopeptide with peroxidatic activity.
The haemoproteins myoglobin, haemoglobin, peroxidase and catalase have protohaematin as their prosthetic group, but the attachment of different apoproteins gives them distinct and characteristic properties. These haemoproteins, in addition to their respective biological activities, also exhibit both catalatic and peroxidatic activities (Willstatter & Pollinger, 1923; Haurowitz, 1931; Keilin & Hartree, 1955) . The peroxidatic activity of catalase was first demonstrated by Keilin & Hartree (1945) , who suggested that this, rather than the ability to decompose hydrogen peroxide, might be the primary physiological function of this enzyme. The fact that a decline in catalatic activity accompanies an increase in peroxidatic activity could be due to the removal of certain fragments that are essential for catalase activity. However, it is also possible that the loss of such fragments may even alter the tertiary structure, exposing the active sites responsible for peroxidase activity.
